Diabetes impairs hippocampal function via advanced glycation end product mediated new neuron generation in animals with diabetes-related depression.
The diabetes-induced reduction of neurogenesis in hippocampal dentate and its reversal with antidepressant medications implies a potential mechanism for diabetes-related depression and cognitive decline. In the following article, the role of advanced glycation end products (AGEs) in hippocampal neurogenesis deficits in diabetic animals with depression has been further explained in the light of an in vitro study. Diabetes was induced in animals with the use of streptozotocin (55 mg/kg, i.p.), and the animals then divided into those with and those without depression-like behaviors as analyzed by behavioral tests. The AGE formation inhibitor aminoguanidine (10 mg/kg) was administrated for an additional 4 weeks. Proliferating cells, their survival, and their phenotype fate were monitored with bromodeoxyuridine labeling and confocal laser microscopy. The presence of AGE peptides was determined with the use of a flow injection assay. Animals with diabetes and depressive symptoms displayed a reduction in hippocampal neurogenesis and an elevated serum level of AGE peptides, both of which were reversed by a 4-week regimen of aminoguanidine (10 mg/kg, i.p.), which inhibits AGE formation; in addition, the depressive behaviors were improved. These findings provided in vivo evidence that diabetes impairs hippocampal function via the AGE-mediated generation of new neurons. This likely represents a putative mechanism that is responsible for diabetes-related depression and cognitive decline, and it suggests a potential approach for future research.